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Purpose:

Our previous study has shown that triexponential function analysis noninvasively obtains more detailed information on diffusion in liver;
however, the influence of fat accumulation to liver quantitative diffusion analysis is not clear. The purpose of this study was to assess the influ-
ence of liver steatosis on diffusion and perfusion by using the triexponential function analysis.

Method and Materials:

On a 1.5 T magnetic resonance image (MRI), navigator-echo triggered single-shot diffusion echo planar imaging was used with multiple b
values of 0 to 1500 s/mm?, TE of 77 ms, TR of 1 respiratory cycle, and an imaging matrix of 128x74. Thirty-three patients underwent diffusion-
weighted magnetic resonance imaging (DWI) with multiple b-values to obtain perfusion-related diffusion, fast free diffusion, and slow restrict-
ed diffusion coefficients (Dp, Df, Ds) and fractions (Fp, Ff, Fs) with triexponential function analysis. They also underwent dual-echo gradient
echo imaging for measurement of hepatic fat fraction (HFF). Of these, 13 patients were included in the control group and 20 in the fatty liver
group with HFF >5%. Parameters of two groups were compared using the Mann-Whitney U test. The relationships between each diffusion coef-
ficient and HFF were assessed using the Pearson correlation.

Results:

Perfusion-related diffusion coefficient Dp and fast free diffusion coefficient Df were significantly reduced in the steatotic liver group
compared with in the control group (Dp=27.7246.61x10~* mm?s vs. 33.33£6.47x10° mm?*s, P=.0072; Df=1.70£0.53x10~° mm?¥s vs. 2.06t
0.40x10™ mm?/s, P=.0224). There were no significant differences in other parameters between both groups. Furthermore, Dp and Df were corre-
lated with HFF (P<.0001, r=—0.64 and P=.0008, r=—0.56, respectively).

Conclusion:

Decreased liver perfusion in steatosis cause the reduction in Dp, and extracellular fat accumulation and intracellular fat droplets in steato-
sis lead to the reduction in Df. Thus, the influence of hepatic steatosis should be taken into consideration when the triexponential function anal-
ysis is used to assess diffuse liver disease.

Clinical Relevance/Application:

Steatosis can act as a potential confounder in quantitative diffusion analysis and to know the influence of steatosis on diffusion and perfu-

sion parameters is important.
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Purpose:

Since the iterative reconstructions (IR) are nonlinear image processing, their resolution properties are different from filtered back projec-
tion (FBP). The purpose of this study was to evaluate contrast and dose dependencies of resolution property of the IR images using a contrast
adjustable cylindrical phantom.

Material and Methods:

We evaluated an IR, sinogram affirmed iterative reconstruction (SAFIRE) provided by SIEMENS. A 100-mm diameter cylindrical acrylic
phantom placed in a 200-mm diameter cylindrical case with correct centering was used. The phantom’s surround was filled with diluted contrast
agent, and the contrast between the phantom and the surround was set to middle contrasts of 45, 65, 85, 105 and 125 Hounsfield units (HUs).
The phantom was scanned at two dose levels (75 and 150 mAs), and images were reconstructed using FBP and five strengths of SAFIRE
(S1-S5). Since the image noise was obstacle for the correct resolution measurement, we added many images obtained by multi scans. The radial
edge of the phantom was analyzed to determine the edge-spread function, which was differentiated to yield the line-spread function and Fouri-
er-transformed to generate the modulation transfer function (MTF).

Result:

For the 45-HU contrast of S5, MTF of 75 mAs was significantly lower (up to 24%) than that of 150 mAs, while FBP offered the same MTF
for both the doses. At the same dose level for S5, MTFs of 45-HU contrast were clearly lower (up to 35% and 16% for 75 and 150 mAs, respec-
tively) than those of 125-HU contrast. The weaker strength of SAFIRE was applied, the less dose and contrast dependencies were indicated.
Conclusion:

The degree of resolution degradation of SAFIRE significantly depended on not only the object contrast but also the scan dose. Even for
objects with middle contrasts, IR degraded the resolution properties.The method using the radial edge of cylindrical phantom was effective for

evaluating the resolution property of IR.
A Clinical Relevance Statement:

Our results would be useful to optimal selection of IR strengths (modes) and to evaluate performances of different IR techniques.
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Purpose:

The evaluation of substantia nigra (SN) and nigrostriatal fiber is essential to assess the severity of degeneration and efficacy of treatment
protocols in Parkinson’s disease (PD). The purpose of the present preclinical study was to investigate dopaminergic neurodegeneration by longi-
tudinal voxel-based morphometry (VBM) and diffusion tensor imaging (DTI) at 7 T MRI in the preclinical primate model of PD.

Method and Materials:

The common marmosets (n=06) received 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) at the daily dose of 2, 2 and 1 mg/kg, s.c.,
respectively, for 3 consecutive days were used for the present imaging study. These marmosets showed long lasting and stable Parkinsonism
such as moving tremor, immobility measured objectively as decreased locomotion counts, etc. Before and after several weeks after the MPTP
administration, 3D TIWI (isotropic resolution of 200 um) and 2D DTI (in-plane resolution of 200 um ¢ d slice thickness of 1 mm) were
performed. After the acquisitions of longitudinal MRI, ex vivo microscopic DTI (isotropic resolution of 60 I'Lum) and histological examination
with Kluver-Barrera and tyrosine hydroxylase (TH) staining were also performed to the fixed brains (n=4). VBM and diffusion tensor tractogra-
phy (DTT) were obtained with SPM8 and TrackVis software, respectively.

Results:

Volume decreases in SN were observed by longitudinal VBM with positive correlation with decreased locomotion counts, a central PD
sign (P<0.05, FWE corrected). And the volume decreased regions were consistent with the distribution of dopaminergic neurodegeneration.
Microscopic DTT clearly depicted the large difference of tract number of nigrostriatal fiber structure between intact and MPTP-treated marmo-
set. And increased radial diffusivity was observed in the region of nigrostriatal fiber by longitudinal voxel-based analysis of DTI (P<0.05, FWE
corrected), verified with TH staining.

Conclusion:

The present longitudinal MR neuroimaging using DTI and VBM on the nigrostriatal system has an invaluable ability in the preclinical
studies for developing new treatments and understanding the mechanism of PD, and possibly in the clinical evaluation of PD patients.
Clinical Relevance/Application:

By using voxel-based analysis of longitudinal MRI at 7 T, we may have a new noninvasive tool to diagnose the nigrostriatal system for
Parkinson’s disease.
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